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(57) Abstract: An objective for an optical pickup used for recording or 
reproducing an information signal on or from an optica! disk. The ob- 
jective comprises a resin layer (2 1 ) and a glass lens (22). The resin layer 
(21) has an aspherical first surface (Si) and an aspherical second surface 
(Sz)in order from the object side. At least either of the surfaces includes 
a diffraction surface. The lens has a spherical second surface (SJ and an 
aspherical third surface (S3). The chromatic aberration to a wavelength 
range within several nanometers from a reference wavelength of 420 nm 
or less is corrected on die image surface on the optical axis is corrected. 
The objective has a numerical aperture (NA) of 0.8 or greater. The ob- 
jective focuses a laser beam close to the diffraction limit on the image 
plane. 
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i/— v%<D®&$i&\zitmv, tttoi'>z<D&n&. (na) KEitfli-f *o 
>X©SI8niMbi: »f#©*S»gft#&gi:&*o 

**<fc5KU-t^<5o bT^SMS (Coherent) ©u— ♦fftfcft^-f 

VN**t«jP>X2 0 1 ttv HI t:^-r«t^K:x ^f^^*t— ^HJ*»l/fc 1#© 

C©*r«3l/>X2 0 ltt, 0 2 Afc^f^®JRH©^ftt@, 02Bfcij*-f#£ 
JKH<Z>ttttBU 0 2 Ct^««lJR2l©«rtt0K:^-r < k5t> ^«M2 0U4 
IS^T* ± 2 nmOftg^iCMliO . 6 Am/nmgg©&JR3£#3B£ U 
-CI* fci5 N B2A. B2BSV02 C(Cjj«r^JR^BIK:^^r, 
0&»fe*4 0 5nnu *»Ht4 0 3 nmaiF-jSffl«tt 4 0 7nmt^5i^ 
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Mb>X2 2**>8iJig<**i5. Pi&fSi:. »«ll/>X2 0tt, 

£*i!rs8rflgJI2 lh *«SA»^&S^2jar,i:^jBA»t,&sm3iiir s i: 
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JB*fSP>X©»^7'y^»VrH:, «T©^l©«tofc:*S. 
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fr=. 
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ftfc. *¥i;^7»ri 2tt, »IA = 4 0 5nnu «g©£l& = 2 nm 
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jb#t s i/ > x l ,©w»©eu^7' * ^» v ,tm$r m v>xl ,<om^mn t 
m m i/ > x l i ©jrae* f it ©n& y 9 ? r* * * „ 

HJ^x B7k:43^Tx Xi/— X©§/hS9*|w^2/zmi:-rsi:|5|#f u>XLi© 
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cfc 2 

x= . , .+Ah A +Bh 6 +Ch*+Dh 10 
Vl+{l+(l+*)c 2 A 2 } 

+Eh t2 +Fh" + Gh 16 +Hh n +Jh 2 ° • • • (9) 



gtOMi (OPD) Smmffi-e^iJ, 

OPD = CiR* + CiR 4 + C*R , + C4R , + C5R 10 +C.R ,j +CtR 14 
+ CiR ,, + C.R ,, + Ci.R 20 

Zo ogj»K JB*f^N©«ia*©^Ki:^m4'©^Ki:©^t^b«^I»^ttt 

(N-l) Tf#;t*>ft3©?x @«fU>X©^<ft^ ©J£gdHU 
d = A/ (N-l) • 1 0 \ 

06tt. *»lSt«5»%l/>X2O(OU>Xil!6S^t*0-e*D, 
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r3=4.10 
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K(C) 


-3.22E-02 


-6.11E-01 


-6.11E-01 


-10.5 


A(C0 


-3.71 E-03 


9.71 E-03 


9.71 E-03 


-1.46E-02 
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-1.35E-03 


-1.48E-04 
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C(C4) 


1.49E-04 


9.52E-04 


9.52E-04 
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F(C7> 
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m/nmg££JKi;SfccDT!fca. -I8£x ^7s» X©J;5fc3fc!^K: 

**&1'>X2 OCiot, ^«KfB8«D#X'fX*£*h6l, 
fex *&©Xtfy ^J&iat&fc3te^**TyX;fttF#^<f X* X£g& 

fcfc. *H»l/>X2 0©l/>X§»®rs4f»^«^*T?O#»ffiaitt x 0. 5m 

» L&g^Orf S 1/ >X 2 0 © 1/ >XS»ffir,tf&ttXtt8r£-r * qj&ft 
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S x le|$rSi/>X£*lj£-r 3j»ll2 KD^-xffifc&a 

® ©ttt # fc^iftf qjfg i: ft * . 
Mfcx #&WfcflU*f«3W>X2 OHU EUJTS!l/>Xi:JB*rS!l/>X 

IfS* P >X£^*r#I*m*» £ *!B 1 M r , fcMHifr £ 3 fg 2 ffl r , t £*rT 
S«JBiM2 1 *«®*»^»«5^2ffir l i:^«®^e»*S^3®r3fc*^t- 
*#7Xgi©#i*ffii|l5l/>X2 2 kCto-CM$ntl>5. 
«51/>X2 0«L 3©«tRt»r. <fc»)J6ffc. ^2BSr 2 *@#fSl^>X* 

ifc®#MP>X*^*r##ffi*£fc5!g2ffir2fc££?-3#t)!§Ji2 1 i:. @*f 

s p > x * # tr $m m & * sg 2 @j r 2 1 im m e> & * is 3 1 r , t & m t s 

lsl*fM^>X*^trXl/-X^«*^-r!62®r2tt. /3^'JS©» 

#7*§£©u>x©M£isoBij-r*^-r o-tj§a«-r* 
u > x©fl&©« & His s #n t x mm * s . 

m v > x 3 5 ufc 0^ 2 «it * * * m#mnz nx v> * „ 

*?K^7y X3 2«U BlOC^tct^fc, -f X * 1 0 0 ©#g£l6i 
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7^faz-ntt5. J\W>?3 3rt£Hu U — If #£38££ * S I/— If 
&#f!S*3 7 i:, COP— »f3B#ffi? 3 7 5&>&tH*f;*ftfcl/-->f3te3 8 

mfc-f *s im-* p>x3 9^#E&;*ft-t^*. tfis^m^ 7*»^>ta 
>X3 sK^-c^-r;** i o ov&mm&mytztiZo 

Ts I/— if|M&*-?3 7tt, 7 8 0nm©»f©l/- !f3t&l64t5^*OCD 
— if^ftJiS^J: 9 fcSl^g, 09;t«. 4 0 0 nm75M4 1 0 nmgg 

©u- : »f#£$B£-r*fc©T?*»K i/— ify^f x*fi«-r *fc»c^n»m«sfc 

1 0 OfcgBSfcfr dlgfcBu P-lf^f!*^ 7*&^x*;i,¥- 
©l/ — »f##tH§*£*U n iJ^-^l/>X3 9fc«fcoT¥iT3femcS*U £©¥ 
fr^JfcfcStifcU— lf#3 8^fel/>X3 SKXIJUt^f'f^^ 1 0 0©iB 
M±fc£i3fe3ftl/— »f*tfy hWfi&lT So £©l/ — if#©:t*;mf-£J;o 

©fBS^SfotvSo 

^^-f i o ots®$n&ita*s^-r««^K:(ix fit«fcias£ 

ft >U*-0U-Vft1fiV~yft%im¥ 3 7fr£tbS*StU 3 U 

*-*l/>X3 9CfcT>T¥fT#*fc£*u d©¥fr#*fc$*ifcl/— !f3fe3 8 
#*M&)U>X3 SfcAIJUTft^-rx* 1 0 0©iBSUI±Kigft$ftl/— *f*tf 

yh^Mts. i o o©ssjn?s»$nfei/— »f3fc^xmi:tt 

fcttS»©#B8&frr\ 3fe#^v*7*X3 2rt©g#fjs^fc£fc0^bfc^g 

rlXflO 0 !>© SB f fcto^s 3fex >f 1 0 0©l/-tf&#& 

^l-SIBS^^TfOffiBiyO. 5mm«±i:£nT^S. 

«c> *&iBfcfiUffli©#&i/>X3 skio^r^wtuiwrso 
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ffi#il/>XA»e»«:So fi^Il/>X3 5dlt I}fiU>X3 5 r©)t 

sfljcBreassg 2 ® s 2±tzmM*®^ttft*m® LXB^tzmmm 4 0 «t d 

^ li5i:bT©JB*f2lVI51*f«-&iS (KIT, r«^jgj fc^^ 0 ) s itt. 
W4 0©MT?&£JBifr®S ,,#J0«rSJ >X 3 5 r©IiS»x Hlt>Sg2ffii: 
P3b0M*ffi^tt©fl4s&«3-S<fc5fcS*i*fcftfcx JB3r®S ir£^-x® s BJ 

*>. mmifi^mtsii^mmmii uxxi/-x^«xttaxu-x^**©-jiiM* 
•e* -5miiPi©B«©fi[«si5iWiii s 1-7? & s * o ^7 a sjB^fBi s i,e*ttrr 

S c: i: «t o TJ^fiK$ « 

«fot, «»l/>X3 5tt, «SB§Jf 4 0KJ;D#Ji5£ftfc«^S!l/>X3 5 d 
i:^7XSi©JB*fSb>X3 5 ^^:©«^^>XK:«to•r«f^nTV^S^:*^ 

•rsiasi^sfc'r*©^*?)^ iiffv>x3 5rii x ^-^©tr-Axtfy 

«T©mWCfeV>T. P>X;fttffl!i©#t/*gfiS©M^ttx #«fcUT©l/— 
tflBftfimSfr&x K 2, 3. 3 *»©fcU r Sij ttft«i<W*e, 

St;tTi#i©iix «"rij tt3fe««*£»*Ti»B©®Si©[lli*¥g x rd 

u i#Biii + l#a©ii|t:©K©^«i±K:^H-SjSKIlS 

TSnoktS. *#iIJ£ttttx r XJ &3fc«|jft>&©^£# »"hj ©##jS±© 
j&©x *«ffiia^©S¥iS^6©ffiK. r CJ %^«jS«^©ffl* (=1/R) , 
rkj Sfli^ r Aj x r Bj x TCj % TDj x r Ej x r F j x >"Gj „ 

©5U Ofc<koT£&$*iSfc©i:-f s. 
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ch 2 

X= l+ijl+(l+k)c 2 h 2 

Ah 4 +Bh 6 +Ch*+Dh 10 +Eh n +Fh u + Gh 16 +Hh l * +Jh 20 

• • • (10) 

MVsu>x3 5©iii#rfflS2dicm^ns*©B:tirtB3k rate, a^©^ 

S*»gt?©3fe8SH (OPD) Smm#tt#^, J8I*>. HlfrBU^ftUtt* £ 
(DMi* R ©j&fcfcttSlelJJr J: SXBJgtt* 

OPD = ClR ^ +C2R 4 + C3R e + C4R•+C5R ,0 +C.R l2 + CTR ,4 
+ CiB"+CiB i, + CiiB" 
©J:olc^$nSo Hlg©lll«r®©JfMKHU M££ 1 3 -l*^fc©K Brittle 
£*b£-&3c:i:££*o o*t) v JS*f*N©«IMHi©3fcBSi:^m4'©^»i:©F^ 

caiusftKHttt (N-i) tM^nsc-c, @«fiii©#<e« <^;*> 

d = A/ (N— 1 ) • 1 0~\ 
ffl o »> £3teK&H b T £ b -5 a? $ £ MJBtt * -5 £ J: * . 
tcWmm * O©gIciljiStLT©^iiSi*Mt5«k5f:Ufe0^ J@*r 
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01 2£9?#ftl/>X3 5Att. JB*rMl/>X3 5rt«Ml/>X3 5 

d»e>ttztt®u>x3 5<Dmmt. m^m^m\y>x3 5 d 1 £ftjnu&*© 

«l/>X*»£fc*. &-&S*l/>X3 5 dfct. JB#fMP>X3 5 r ©3fe««ll9©Ii 
SftTttft. «^IU>X3 5 d 18\ JH«fSP>X3 5 r ©&il8©iST!<& 

3ffis 3 k:aric^^#«^e,&s«}B§e4 1 siiutM^ns. 

feSJB*fiiSir#JB*rMl^>X3 5 r©®S a . HJ^^ 2 Mtm tfflsp©*«TO 

UTXl^-X^ttXttXP-XB«©-0«T?»*3ftBPSa0«©ttfflSIel*fiii 
S i & S * d £^ A * JB*f ® S i ,fcf* 2fl "T -5 C £ £ J: o XBf&$ tlX ^ 5 . 

!84ffii:UT©«£ffiS4ttx »flS«4 1 ©M-efcSJB#r®S4r#JB*r£!l'> 
X3 5 r<DmS,tmbm*<DimmMft%*lirZ&5lz£tiZ£&KLs JB#rffiS 

BK0-MKX & £8? PPBS^«©ttfflSl5l#f ffi S»tft4*D^7A SJB*rS 

S 4 r fcttjD * S C «fc "3 TJ&fifc $ ftt V* £ o 

ftot, '4eMM«Mttl/yX3 5 ABU »iI4 0t J;!)I^nfe«^ 
1»1/>X3 5dfc3tf7XSt©JBlffSU>X3 5 r fc. &M4 1 Cfc t)$fi££ti 
fe«6ii/>X3 5 d l fc©3tt&£i/>XfcJ;^TJ8/££4VC^Si:li*c:i: 

anE-f *®ii£mfcf *©t?*»k m^mu>x3 5 r«, u—»f3fe©t-Ax 
h*m^©^t*t*^i-sai!i*mfct-*©T!» Us £<&sii/>X3 5 d 
1 u >x©^«ftt*iei±$-frs®ai*mfei-*©-c»*. 

*$B»Bfc:&**M&l'>X3 5&V 3 5 Afct. «£5Hx>X3 5 d. 

3 5di©^®, m%s mimtvx<D&&msxx&m4m£Lr<D®.^ms4 
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8*-Cfc*3l&B*lii#lK¥;*ftS. *t«3U>X3 5J&V 3 5 Afc*V>Ttt, 

3§s^i/-x^tt©^ffiffi^i:-a-r * «t d s$»g© i/2m&0mmz 

*-f * Ei&RJ&#£J&fi&-r £ <fc a K Lfc *©-<?& -S. Cl©[Hli!!iJ&tt©£*@©g{£ 

(fcoTx *%mK&Ztt%U>X3 5RV3 5 A©«£Ml/>X3 5 dXtt3 
5 d, 3 5 d 1 ©«^ffi S iXtt S 4©MfcttXl/-X^#©^ffi«j&|i:--gt-f 
a«fc-5fcx M«tS©l/2gft©^JW**-r-5iaa^«A J HiC>R«fc:^J«$ii 

fc:ib\ 01 2fcw*-#$Brcfcfi%S*M&l/>X3 5ATffck. «9flgM 4 1©#7* 
S8©JB#rSl'>X3 5 rOlfclttt *JS$riSi: UT©!f§ 3ffl S »£Xl/-XBm 
X«Xi/-XBMK©-JB#"t?;fe *3rHre©^«©tt«S@#fi5'?f & * *n A 

* # in "T * * 5 b t * £ n . 

£©*©££ *k «N©®4 0©JB«fSlx>X3 5 r©S§2ffiS,i:8ftll-f SJBtfffii 

* «J« -T -5 % 2 S S t \z M X U - XWM X X 1/ - Xff2# © -J&tt *C * £ 0f 11 PS 
©^tt©tt«SlHl#f 15 "C & 4 * d *7 A *#iu-r * J: 3 k: * <fc v%. 

**WC«S»«5l/>X3 5SV3 5 A©<k-5fc. «^SU>X3 5dXtt3 
5ds 3 5dUMffltS^ 1/>X©&£*§* <"f*c:i:& <SP» (NA) 

*$8«il§fc«**M&l/>X3 5»lf3 5 Att. 0 1 0fcintJ;5^ ^fig»flg^ 
©JSS«i»Sfc:<fcoTISSaA J liPUfel&n®^«»c^fig$*ifcl/>X*^^4 5 
K«ttiU£©#^W§l££fToT«i#c*ii-tV>*o C©«fc5fcv **«9P>X3 5 
SV3 5AS> !/>XsM^4 5 rtfcES UTfctttt. *Mail/>X3 5£ 

)tfK^7f73 2fciffl*atflS©^^tt*|q|±$*SC:i:A s nJi6»C)&S« 

*«WJC^*^iRlb>X3 5»V3 5Atts 4 2 0 nmttT££iPi:**gCn 

£tU JH«fSl/>X3 5rC4 2 0 nmttTCftlO^K^t^JBiff^A 1 1 . 6 
5JW±©fl3##<£ffl;**i> 1. 9mmttT©*»MS«4tt * <fc -5 fc: £ *i * 
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txt. mftMi'>x3 5 nzmm$tiz&mm4 024154 iow-kmo. im 

*fex *IBWK:«a^l/>X3 5 24T53 5 Att. JB$r;*j©*§ 
©«<&iSSi±fc:™-?-*4 6#^!tt&*U &®iia>lig£0. 3mm6lT 

(fSBSfcttO. ImmM) ©JP***f 4 2 #lBg£ft* 

4 6«U *H&JP>X3 5 24153 5 A©g*#»fl!lfc#gt-*SB IBS r(«<&i8K 
B*«&{*iW©*MigB#©£/a£M oTMfc&S S £ i: £ ot 

ffiSir©^ffi^«tJa«f^U>X3 5 r©l»j|§S4 O^Sdtl§02fflS I © 

fiftrsa#rMS4,©^ffi^«fcJB#fMl^>X3 5 r©«til4 1i«SI$ft5 
IB 3 ft S 3©#I*ffi fclB-Cbfe, 

W^s 8*B§J1 4 024*54 1 ©fffttiu ^-r5«kaK:05x.«O . Imm24t5 0. 
0 1 mmM©e4&Tgv>fc©-£-&£ffl-e. JS*f iS S ir©#3acfflB«i:^ 2 BS S 

lO^mmmvtt & m-^-r z> z. t&vmftw s * r <D^mm^tm 3 m s »©# 

atiHB«fc*K-C^5Cl:CJ:oT. 89M4 024154 1 HU ©*#i&J9--e 

fe^fcB&f-t^-c^So cnii> ran 4 0x154 lcni^sii&^-K'rs 

©IJ8^±fc43ttsm3fc^©^i»Mltlfeff : ©fi[gW*n7^^*g^ 
IS *P £ * £ t V RJ H C fc * £ T! * . 

^C^S^l/>X3 524153 5 A©&fe&S«9©ffiS ifcT/t-?-* 4 6 
&i&fr-5«tfi&fcUfc©l±x 771-^*4 6fc*r-r<5*f&U>X3 524*53 5 A© 
ilfl#:fcTgSM£0fc-r i/>X©^iiiSP*ftfflU*v>Tfs #^!NM4©& 

#&s&#©a**<£ffi -r -s * o * z. t £ «fc o r * •& s £ i: £ 

BKJi:Ufc*©-CfcS. 
*$B«§£&**N&Jl'>X3 52415 3 5 A£*SVat\ 5d24l5 3 

5d ni, ®&&&#2xu±0n&mm%zmmtz£5\zmi&-tzz£ifim 
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Mfc, ^«JU >X3 5Srf3 5Att> 0. 5 mmW±©U >Xg&® 

!!□»©*£& 2mmf&®l<yX. W Solid Iiuners ion Lens (S I L) £ 

^fcx »»V>Xfc3l6f-f X*fc©«££»tt^&V^©IS]S#*o£. (tot, 
*«WT!(1, ±»Oi5i:, b>XS«lffi*»£l&j6£T!©m»ffi«£0. 5mm 

«?gA. (nm) C*rbT±tf (nm) ©0SH?am#£fc-r 

N-l 

V ' =: S^S7 ••.(id- 

V '"(?. + 6)-(X-5) • <12) 
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1 1 1 



(13) 



/ fr U 



/r - V r + / rf -V rf -0 



(14) 



«ot> ±§B5U 3^if^i 4/^&. &©iU 5t^-r x jatrsi^x©^ 



•Cx u>x*m©ia#r*#&gfc<fcoT£fct-*£fc£#it3-5i:> js«fsw> 

X©S5#ry<»i/rfcJu i/>X»gfci/— ^©{fc/S&gJcio it* i: 
*#Wfc&a*M&l'>X3 5© < fc5fcJB*ri!i'>Xi:@$r3il/>Xi:©#£-i' 

a) £fc£-rac*:c«j:oT* -mt^^n*, 

if#©e-Ag, ft&l/>X©g3PamH££ftfc;t7*-*fcfc*fc4& x l/> 

££*l3C:£:fcfc*„ flUfcJU NA=0. 8x U-f3t©t-Ai3mm x A = 
4 1 Onnu d = ±l OnmfcU JB*fSU>X3 5 r©»Ii:ULAH5 3 
(#5t£tt*VN 7 ©?*££) fcfcfflbfcJi^ JB*rSU>X3 5r©^ffi«f 




(1 5) 
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rfct2. 1 8 mm, [Il$r3!l/>X3 5 d©$U&ffi«tf dtt 1 3 . 31mmi:fcSo 
*$BH)§fcfiUfl«3l'>X3 5&tf 3 5 A©^iS^^®#i/>X-e^-5JB 

^ r 3+ r 2 



r 3~ r 2 
S'-S 



(16) 



±IB^ 1 6£43^T, r2, r 3 tt* V >X 3 5 r ©SB 1 2 ffl©|ft* 

fc£5TS *IBIIiK:«S»%P>X3 5&«|fi6-r§#U>X3 5 rtt, S/x-f 
T7r**q©ft#, ± l©l$tt¥G3l'>Xi:fc!)x - 1 75M 1 ©BSttPfifll' > 

ilR^©P>X©i«ffis=oo-c % a' ttffij&ffiSif ^u^fe^s' =- 1 

2*pjBt»vi^ii«i:bT^ffi > r-5ci:^-e$*. 3*©#a3JRii£e*fc-r 

5^x4 777^^q*q.SA, 3 fc©3 0 fc"T* *x 77 T * * q 

nttW#©H«f«fc*o 



-2pfr'-l) 



-pfr+1>(-l) .... 
n+l 
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n#l. 6 8 6&L±<Dm#*miRtZt. fC q_S A > 1 1 & D > 3<*©**®JR 
6 1 8&L±<D®tt*mmtZ£. Stq_CM>Uft^ 3^03VIRHSOK: 

f a v y XBVt ifi * - x * x B# -c * * c i: # m *» *i -5 • 

& Sift ft© L A H 5 3 (n=l. 83) fcteffl-f*^ q_SA»l. 2 3 7 % q 
_CMtt 1 . 3 7 8 fcfc*. 

5 £ 3 <*©#ffiJRI££ffi'hfc-r*;r fctfRJIB"*?. 3 vjRHfc 0 fc-TS C i;* nTI£ 
nMVtc*tl*tl<D*> *4 77 T P 9 q_S ARXF q_CMi:l/>X^-A0^ 

r**q. ^KBIf so t «tt©JB«f*n*fflv%-rj*:©^;i 8©j;5{c:mfc>f c: 
r 2/(n-l) 

... (18) 

ftoT. *f«9l/>X3 5k:ffl^5JB#fMl/>X3 5 rtt. ±fBA 1 8£ffl^T 

$i»114 O£$^r3£fcfc<fcoT0j£Sfta#«gi/>X3 5©^®SiSV 
3 5A©S^1BSk S«©Bttfco^TittUIIf So fcfcx aXTvmUt, #$691 
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1/>X3 5RV3 5 A<D&&MS i<DBf&MmKv\ l \X<D®m'C$>Zifi. 

i/>x3 5 a a>m^m s 4 ©^ae * «£® s . © ts?£K©£A&ii t s 

0 l 3 fc££ffl S lOfe^Mc^oS^S^t,); -5 * 75 

2 3*«®©iai^$a2 4*»t>it»i:L , r^HJS©*iPjk:|i]tes«, 

F'W h (felTs hj kv>5. ) 5 6 £±T3*£ tf&fcEP T^riSjC 

fe?I5 2 atJB«fMt0#fTO« (B*rft?XM*) #f*in<*ft 

mi 4 1 4 Ett. ;W K 5 6 <05t*SSP 5 6 a©flM*fc. /HF5 6I: 

W*>. H14AJ4. 4I5 2AOig?I5 2AaJ:C, JE©JB*f* fc^-TSJH 
*f ffi 5 9 r*^-^®i:bt:jE©ja«f*&^-rsiiI«f® 5 9dS#jtabt«:5« 
■Sffi («£¥ftMK) 5 9 h 5 6k:<toT«I9)inx-r5fi5©BrTO«&^f * 
©T?&£. C©«^® 5 9 iZ&^Xl*. JB*fiB5 9 r©<S^©*[q)i:®#fiS5 9 

M^tB*» 6 0 #Tf £ T L * 5 • 
0 14BH:, &S?5 2B®flE^B55 2Balt, B*?*** 0 ©¥ffiT?&3JB*r 

jS 6 1 *>U hS 6C«kot«JffliPxr*IS©BfBi^!R€^-r*© 

5 6©fcJgg|$5 6 a£<fcoT«JISI*t&ai#6 0&X>%XL£5o 

014Cfctx M5 2 C©«g^li5 2 CaiC, A©B«r;*j£W-f -5JB 

#©6 2 r^-^mtvxjEommti^t^mmm 6 2 d*{*iQLTfc*« 

6 2£/W h 5 6fciotliOByiDXf Sfig©ISriiB#£*-f * 
©"C&3. uOS^I6 2l:^tlt B*fi5 6 2 r©ffi^©*|^i:®lfffl6 2 
d©tf§©£fii:tti£|qj£i:&a# % ®*r®6 2 d ©«£©£#*») *S<,>fctfK 
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r tai3>J*f&SP# 6 o K-t s -c l * o . 

014Dttx M5 2D©fi?I5 2Da±t x H©JB#r:*j£:£t-*JB*rii 6 
3 r £^-*iSfcUTiE<Z>JB$r;tj£*i-r-&lil$r®6 3 d £ftJn 

$>Zo Z<D&&m 6 3 Kfc^Ttts JB*f® 6 3 r ©fg £ ©£|£u fc0*rffi 6 3 d© 

«&©£fai:#S»fa£-cfc!K «£Bi6 3©ru-Xfcfi0#iifcfc&sfctfK 
7\s-X : fc1R*:±XWm? ZZtifitZmtZlZiX. /W h 5 6©fc«fSB5 6 aC 

ICv Bll 4Ett. $15 2E©«E^ffl5 2 E a±fc, ^©JB*f^**1"^JB 

£ffi (*£TO*0 6 4S^W h5 6k:«J:oriiDBiJ3tax-r-5IS©»f]ii^«*^-r* 
©Tf^So CICD^^M 6 4WHT*s JB#rIi6 4 r©fg£©#fai:lll$riS6 4 
d©«£©;fr|fii:#3a*fa£fc&Dv ®*r®6 4d©fg£©;&#JB$rffi6 4 r©« 
&«tD*/J^<. «^ii6 4 ©7l^Xfc£0#3fi# I/P-XJ&tf 
S^Ttaffl-rS ^fc^qJlBtlftoTx /t-f h 5 6©ft$ggB5 6 aC«kSiagiJ^IB 

0151*, @«f®©@«fftA«-^©«f©l6tfJJ:*i:. 01 6 fc*-r-£©JiJW 
LS#f*ri/-X^tt6 5©n^f h 5 6tCj;5«B!l^tiaJ^6 OOBUOSU© 
£ (IB) bfc. 0#f»* (b = 0©Wr* 1 0 0fcbfcl$©it*T?3fc-r) fc©H& 
£**-f0Tffc*. &*K B16HU U— *f3fe©Stgtt4 0 5/tm, 7*1/— X®* 
**@£2#mfcbfcl$©l#|g$f3fe©|nl#ftT?;&.5 1 1 . 7° *B$i:LTlHl*f 

W-fes @15C^t, 8JD8L|g#0#m©«£TMi*f!tfcll{fcfc<|n|#& 
*ttl 0 0%t&*#> flUlis ftl»)«IUI@A*l//m©®^ttl*^©|5|^^ 
A#4 0%£TFi:fc*o (fcoT\ C©<fc5fc#«T-Cll$r3&*£9 0%&L±tT 

&*K il5tfBtt, 2^3te©®«f^*-C»t), Ell5 + Cfc)u 5&3fe©|n|#r 
8&$-??i&!K 0 15*DfcJu 1 O«3fc©0»f^-e*5o 
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ZVtztbs 01 4A75M1 4CC^Lfc££ffi5 9> 6 1 RV 6 2 © <fc o fc« 
K¥i5 2 2 aCiPXt^ffl-TSMW h 5 6©ftiS&5 6 a©Bttfc# aiiOBU^FtB 

#&£bfcv^#©ll]#Iii£#*S:®^'T!tt. &®i:&S®$f£ifc*ru y 
5 6©ft4ggB5 6 a©^#^®*r#©&»fc*r?- SfSliKJ^ftK &So 0 1 

4Dfc*-f &£iS6 4#7>-Xfcg0jm#&©IB&0tt©®$riIi6 4 

d^tSS^Clis 6 4 ©* it»f*ac*t>g^JiSP^tS* S*T!«-Xl/- 

X©PltSW^©iB^±* J ¥fffc3&*fe«>. Jtax;RtF^#©f¥iffi#$JiK&5i;v* 
•5*Jj&££f So 

**WCi5»«H/>X3 5, 3 5AO, S^lU>X3 5d x 3 5 d 
l©M-?fcS«-&BSS.. S4C^fi|$nfc. mM#&m&& (4 0 5nm) © 

tu*£Ufc01 3C*t «fc?fcx ^15 2Ji, 5 3 SJIS©®^ 5 4 

S^'frfcLTfcBJStflrgCIel&S-B-, 77>^5 3lzMis"CJi4 h 5 6 £±TS 
#fti ! ^^T*fll:S;iJ$ttfe§I5 2aSi8it5i:fcl:<totM$ti 

01 7CM5 2©«?I5 2 atcftj5&$ J"lS2t«5 1/ >X 3 5 2itf3 
5 A©«^iBS.XttS4©X^-XM^«%16^br^^«tdt > J»»Tf^-r 
SSttXlz-XJiM* (MBtt) 6 5 Afcj&^T/H h 5 6 fcjg«lfl?lfc#i&;** 
•mE¥iS5 2 a©13l!!l£fT-5i:* 31£f»XU-XJ&4K 6 5 A fc©ftix^||fc Ut 

So 

0 1 8 Attx JU h 5 6#XU-X©§T^£B«oT^*«^£^-r*ffl-t*i& 
So Wt>. Islfef 5Xv>*5 3tMUH h 5 6ttMfcXl/-Xff;MK6 5 A 

h 5 6©T&fc«8'J*l&&#6 6#8*;ii:(cfcSo 
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0 1 8Btt s 01 8A^rttSI*^7>^ 5 3 ifi-MfeLtz&lZ. >U V 
5 6^^U-X«T^j5*BUoT^*«^&^f *©T?*So h 5 6ttS 
SfcjXl/-XffiM*6 5 Afc:}&oT#UU 77>^ 5 3 tt-£j$gT?la|3S tt V* 
1 Hlfe**©^ h 5 6 <DW&m&®LU$HZ%Z £&m 31 £ 
g«t£6 7#J&fiK£*i*„ ffiot, &m&Blz£vX5\gB®&G 7 #*t«3l/> 

>x©xu-xftMK£&*uT*-r<k-5K:. >x©^ffl©^ffit3tta«a 

01 9BL 3ISB«ia§3 7tffe3f$nTlHia^«6 9^fi£^lXfc 
#&l/>X©#^ffi©a^Xtf£l*©«^£&:*UT*?-*©^&*. u-tf# 
7 0tt-&#£®T?afi#2ftT£3*3te7 0 a, 7 0 a, • • • &oT3>§*£ 

s§sa#7 i*ngoB«e 9©®^tt{cj:o-c^ffi^©^^K: 

fl$r$*i"tj*#7 la, 7 1a, • • • U£W HflJ&tt 6 9 

£nfc®©38£*£S^IHb;***c:i:fc£So M®l>>Z3 5£tf 3 5A©S 
^ISk S«HU ^5 2©§rga«3S6 7#fe^$ixTIHIi!Ii^«6 9^fiK* 

we f s 3 1 °imx * * a 
^^to•c^ *$Bfp§tc«a*M&i'>X3 5»v3 5 Atz&^x&s &ms 2©«g^ 

9)5 2 a©ftJXl$k::j3tr*-t\ &i» 5 2 ©#**•? & * X^ > * 5 3tzM?%rtJ h 
5 6©^»*Sjat:3>hD-;i.-rsc:i:k:J:orx 5l§B#Sig6 7*. mm# 

xMi&ztizwa&tf. 6 9 #±mmm&v&m%GTz «t 5 t Lfc*©^& 

02 i«u laeiB^e 9*±^ufc«t5^^JWi:s*afcS:^t- 

^{cbfc^n*tJiwr§fc©©*©T!fes. 

0 2 OBU 3l*a^©«s^«T?fe5IHIfl^«©^«B*^ffl«fMi:^S© 
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5nm) Xmnm^t. t£#*£ffl^$>iiTVv*?&ei/-1fRe ($1650 

nm) zx®-rzm'£i<Dmm&mzw®isX&Zo 

14 0 5nm) fcAtfT ZM&£. i£3fefr 3 95*115 W^-VR e (fc 

g6 50nm) $At??*&$§-^©1H'ff$£&$6f§B LT&&<> 

D3i2i^tt<D^ja0. 5/*mBU jfcfil/-ifRe m§650nm) 
Hf*^ 8;gttT©#l3££8xS#. WfiP-tfBu ($g4 0 5nm) £SifS 
»gg8X«*ft«±©«t££lfca 

-£> P3fl^JR©^W0. 2um\±s ifiU-lfRe («S6 5 0nm) fcg 

1 / 2 filT * it mm& ©*£ * d i: * £ . 
HI^x 02 C3O^tt©^JW0. 5#m©MK*t U W&U— »fBu 

m^wmT-rzo 8>m&&tmm&xtoz o . 5/*m©ig(g ms) tfc*i:j8 

B8©iBfc*rU sfcfeP— IfRe mg6 5 0nm) £A#Lfci§^ mm 

H2 lKTjktWib&VtommO. 2/*m©Mfc:*ru #fil/—!fBu 
(»g4 0 5nm) feAltbfc®-^ B«l©Iifc:*ru PRe (fcg 

6 5 0nm) £A#*Lfc:£^ i£ti # 0 &#&:g;gg©36B!£2&ii«. 

Mtc. £<g USS) *»^©l/2*e>«tgi:KgS©ISi!C<&Jffll-rii«. H 
l*l»±am&^ o feM t ft * o 

£2! 5 2©fc^®5 2 a^B^fiSKlpl^jiaSSa^fc-frT&^^ffi© 
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fcffl V> 6> ft % 7 D -b * W Z Z t ifi Rjf&T?fc Z o 

f >. 01 4 AK:^-TS-&ii5 9<DBftifimWt<titzM#.£*Z. £tz. 

X3 5 A<D<fc5£> u--»f#©ffiltfli©iSfc:|ll$r • JB«r«£®£tStt3*8^t?BU 

4E©5t>©V^ft*>©&^iS6 2, 6 3, 6 4 ©BttAME^SftfciS fcfcS. 

1 4 l 4 E K:^•rre©^«(i*^0#f«^ 1 ©^ll•K:ov^r ii 

0#rH<D*yJttSP<r)fcJU V 7 F-)x7 "CODBV KiotA19® 

<k5fc:£»Sfta. 

2 

ASP(r) — =— + Ar 4 +£r 6 +Cr 8 + Z> 10 , 1 Q , 

W l+Vl-(l+*)cV • • • (19) 

JifBiC 1 9fc:fc^"t, k = - 1 ttZ t. 2&©#»#c/2i:fc>)5S2 0 lc 
jrr«Sc&©*©^JH5$i:fc*o 

ASPCr^-r'+Ar'+jBr^Cr' + Z* 10 ... (20) 

2 



*©^^-r*^^n*. 

^W-Q^ + ^+Cj^+CX+Qr 10 .... (21) 
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s « »g© mm& ©ttfflu * * t % * « 

^«ffi©WriSB«ASP_Sag»i:. ±13^2 Ofc i5*©T5ft «k ®$riii©»TiIJ&#D 
^li©^^S*Sag(r)i:-r-5i:, K©5*2 2 ©J; 5 {c^ia-TSC fc#T?£So 



±!35£2 2fCfe^tx Sag(r)= 0 fc&tifcfx ftffitt^±&¥ffli:&*fc«K A 
It bfcftfcttbiRlc&SfcXK-r &£ail*£it-3c:i:fcfcao c©® 

-&©@JfiBfflB«tt. M©«E»te©ffi«£-£;t£JP*fi£ 1 SfciraM&Rt 

Sag(r)= 0 ©#HU &©5fc2 3C«tJ:5Cv =&&»©« 
* £ « ® b 1 0 fc: "T * «fc 5 £ St « J: ^ c i: & * . 



5«g(r)=A5P(r)+ 



(2 2) 



AT-1 




C 2 =(V-l)A 
C 3 =Qf-l)B 

c 4 =(n-i)c 

C s =(p-l)D 



' • • (2 3) 
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fiLtC.SW3LfcJ:Sfc* *SBWfc:i&**t«&U>X3 5SIT3 5AtiU feJLhKfB 

«t o t tsti-r * C t v pjfg-c & -5 . 

02 4fcJu MViU>X3 5©»«090P>X;|8J5&£^-r*©T*&3o 
#»f£flUcfcH-ttt, JB*rSl^>X3 5 r©«8#Ktt, LAH 5 3 tffflv^ft 
T^-So tt®u>X3 5 Ofe^-f 1 0 0©g3gUf) i:©B3icfcJu 

* U * -tf * - hmo&m* M- 4 2 tlT V^ S o 

d©»«5l^>X3 5©»fittfc&ft*3tt«Jl/>X3 5A©8rtifl|fci;. «&*M 
-4 2©JP*£0. lmmfcUT^ifUfc*©t?**o 2 
(DBfrWO. 3mmJei±-C-»Si:. ffi:E#fflli£fcS «£©#®JRII#$e£ UT 
«|*;t-4 2#0. 3mm^T©^£fcf±i*iBJKl£©$e££»;t.5 

WT©^3K:*r«5l/>X3 5©»£«©&»*i£*?-o iiEciot, 
«"r i j tt5fe«ffil*^»^TiSB©iaSi©ffi|^#S. l"d i j fc*3fcffifl||fr£ 
SitiSlk i + 1 «B©(Bfc©K©#tt±fci5ttSffiKH£^-rfc©-e;&5 
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&3 



ri 


di 




r,=1.417 


di=0.01 


mm 


r*=1.417 


d^l.51 


LAH53 


ra=4.093 


do=0.74 




r 4 =oo 


d4=0.10 


Polycarbonate 
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£4 





S.a 


Sir 


Sa 


Sa 


K(C) 


-3.527E-03 


-6.324E-01 


-6.324E-01 


-16.836 


A(C*) 


-1.894E-04 


+1.267E-02 


+1.267E-02 


-7.755E-03 


B(C 3 ) 


-2.090E-04 


-6.013E-04 


-6.013E-04 


-5.502E-03 


C(C4> 


+3.005E-05 


+1.023E-03 


+1.023E-03 


+3.409E-03 


D(Cs) 




-4.741 E-04 


-4.741 E-04 


+2.808E-03 


E(Ce) 








-1.901E-03 


F(Ct) 








-2.970E-04 


G(Cb) 








+3.010E-06 


H(C 9 ) 








+2.979E-04 


KCio) 








-8.878E-05 



02 5AfcfB«ii0!fc:&ttSI*ffiJK££*tL. H 2 5 B t^JRMS^U. 0 

2 5 cfc^EftjRUfc^-r. &mmmiz#^x. mm*4 o 5 nm, mm* 

4 0 3nnu -j&£Slfct4 0 7 nmtfe»S«** ti-eix^f *©"C* >K 

Z®$rmm&ML&4: 0 5nnu i&fUfcStNttl 0#T?&»K ^H"*gtt4 0 5n 
m (4 0 3 nm75S4 0 7 nm) , ^PjBcttO . 8 5t*S. 02 5 A75M0 2 
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/t-4 2 ifiMWlZtlX^Zo 



ri 


di 




r,=1.454 


d,=0.10 




r*=1.454 


d2=1.50 


LAH53 


r3=4.121 


d3=0.01 




r«=4.121 


d4=0.78 




r 5 =°o 


ds=0.10 


Polycarbonate 









fg6£*H^>X3 5 A©»««©«^ffit?fe*^ IIS. (l34ri9S,4&lfjS 
JrSS.r) , tg2fl5Si. S63ffiS > ;fttF*^ia-C&*fl4iiiS« (lsl«fSS4dAtf 
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£6 





l\V.wl/ 




LJ\\J3J 






Sid 


-1.638E-03 


+3.320E-04 


-1.740E-04 


+4.250E-05 




Sir 


-6.807E-01 


+1.862E-02 


-7.617E-04 


+2.446E-03 


-7.848E-04 


Sz 


-6.807E-01 


+1.862E-02 


-7.617E-04 


+2.446E-03 


-7.848E-04 


S3 


-1.000E+00 


+8.237E-02 


-1.658E-01 


+1.031E-01 


-2.372E-02 


S*l 


-6.430E-02 


-4.366E-02 


♦8.789E-02 


-5.465E-02 


+1.257E-02 


S4r 


-1.000E+00 


+8.237E-02 


-1.658E-01 


+1.031E-01 


-2.372E-02 



0 2 7 Afc±gft4!09fc::fctt*#fcl/>X3 5 A©#iBJRit&ja*U 0 2 7 B 
C$AJR£&pU 02 7 Cfc^fflJR^S^f o @^fS^»g»i 4 0 5 nm, % 

iasiHi#fias 1 d©isn-^»Ntti o*. %Amm^m^^w^w.mx\^t 

*t)x ISthiftgtt4 0 5nm (4 0 3nm»I4 0 7nm) „ 8P» (NA) tt 
0. 8 5T?&*. 02 7 A75M02 7 C©&lRlS0fcjj*-f <fc5fc^ ±ffi»fi«lk: 

*f$8ttfii^ 3 7 * £ © if3fe©»g# £fh UT *f«l±feJRII*ll&-e D fc-T S d 

tt©ADX#g©KfcS„ 

**W^«*ffe©0!l©^u>X3 5 AfcBuxE©J;5&«ififci:-r£c:i: 

*Sd£:#qJt&fc&*o flb©«|©2*«9l/>X3 5 AKfcUTtts &£ffi S 4©®*r 
iiS4dtt. »r®^«Tf|ig©0«i:ft-5<fcok:$nT^S©t-> S^iSS*©*^ 
43 -c 0«f 8b4*#{£T t * tAi: * * t * . 
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£0. 0 1 /£m/nmggfcJK&*Ci:#T?§*;fc:«>s ##tTy *7 * X&tfx 
>r** K5-f XggKS^T* tefB©gegU&tm££££LTfr5£i:#Rrtefc 

*36Wfc#.5*M*IW>X3 5XV3 5 Afc:fe*>Ttt* JB#rS!l'>X3 5 rfc# 

»£SUg£*P»IU HJrS^fctfpJtgtc&So 

IS;L£#^y*7yXlC#%l8**!8ll/>X3 5AV3 5 ASSffltiufcCJ; 

Mfc. **lflfcfli4^1/>X3 5M3 5Al:^Ttt, £M5 2©Mffi 
2 2 a©iDXI$fc:fc^T. 2©#«T!<&* X^ 2 3 fc*fr*JVf h 5 

6©#!fr£gi8fc3>ho-;v^*di:fc < fco-T\ ±iB§l£B#MS3 7 JiJB 
#«ip&g© 1 / 2 gg-Cl6iB#gip&g© 1 / 2 gg©Jli8J*|jgfc*f "T S Plto 

pwfcj&tf u sr § Bfiijg 6 7 #*^si s .x» s ^BXtxtm^a tiz c t 

Bfi6bfc©T?> 2©§i$B#jg6 7AME^snx ui;dK*gito*>3\ w 
m?- -si t *R j RjfB&&^® s .xtt s Aizsttzmmmz 9 o %w±fcf s £ t 

f» fcfc £ *t «9 1/ > X U K v * T V X d i: fc: «fc o T , 
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45o 
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±ga#j*®*» e> & ase 2 ® t ftmm* *> & 3 m t. * *r-r 5 # ? *ts© u > 

Sf»ljKS4 2 0nmttTt, fio, ±g3g#»g©*nm«|*!©&IMSSBK: 

ybW±0&mKisttz&$LmwmjE2tiz^zt&\z. 0. 8tt±<DH 

2 . ±IBfB l Bi#lal#riii££*r £ tZftWLt* *§t*©«BSfi 1 JggB«©#^t: 

3 . ±mm 2 js*«®*fiB*^tf z. £*&WLt*zmx<D!&mm 1 3g§a«(o^tf 
an*©*gB$ii i Jgf3*©#^ ^ y * r v xmnm v > x« 

5. ±IBIilffiii*^trmiffiXttm2ii©v^rn^-»tts #*MR'4>lfct* 
"T * §t*©«B3S 4 «gB8©3fe3* e y 9 7 v ^mM® V > X, 

6. !61®;&Vf&2iBfcJU ^-©^~^tfll*»tf^«iB«**W^S^«liT!fe 

±IB^lfflXtt±^2jii^^i/-X^«T?«j5K$nT^sc:i:*«fai: 

*8#©«bsb 6 Jai3«©3fe^ e * * T » raw* i/ > x. 

8 . ±ib» i moftmrntzT mvztix^zz. t&ftmfrzmxo 
&mm i Ei38©*^ ^ » * r * r jb*m& u > x 0 

9. ±iBEi#fiiittx m&*&ifi2&.iiJL±ti<titzzii*ftmt* zmxa&mm 

l JgiB®©}^ \zv$7v XfQttVo i/>x. 

ass i «ib«©^ ^ y 9 7 v xmnm u >x. 

1 1. ±f33tf7XS©W>Xtt, 4 2 0 nm&T©&fi©#£*f-f *JB*r## 1 . 
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12. ±§3#7Xgi©u>Xfci\ ^-xaxB#T*SC*:£ft«i:-r£§i#© 

13. ±ie®#S#^tf£*ifc!&iiS;x«!l£2ffi©M£. J^8J#gig&M©ti 
« 1 / 2 -Ci6lB#gip»g<D&# 1 / 2 ©fiJW«lii**r U ±IB@«f (li©C3i!b0 

1 SIB«©^ If y * 7 y Xffi **«5 b > X. 

14. ±BM3m tmmt (omViO . 3mm£lT©J?**^|-ra«g3b^— #12 

* £ i: t t z mxai&mn i mnmo^ v * ? r ? ?m u > x. 

i 5. ±ia»«ji/>xtt, st. ±m?mm&e>i&zn3m£m&wif>e>f&zn 

4ffifc£*fU i:*v>rtiip-^©iSk:|5l*fiiiS^trl»|igji$fgjt*3i: 
1 6. ±IBf&3ffi#®;tfffi£^«&;~J:£ftafcTr Sit;fc©$51B!8l 5J®fB«©# 
1 7. ±!3^4ffltf@#fiS*^trilfc*^a[fr-5^*©t6H^l 5JgiB«©3fc 
18. ±IBB3iiii3ltt±8B»4iBtf@#fiiii:$*ife«llgfltt. a«{ft«3h!fcS 

*> e> tiift;*ft& b-tf ?t*ttto v >xkas* £ £ fcft£3fe!3@&tt©i3SJi-e 
£1* $ ix±iB*r& u > X * 3£ t fc 1/ -if # £ gftJg^ K Alt £ * * **** h 

*yyXT?&o-t\ 

±B#ttl'>:XtiU «9<*:fflJJ:DlgC ##ffi*>*>&*fg 1 Bo 
852iiii:£*jU '>ft<fc*^-rn^-*©iSt|5i^ii*^trmMfc. ±B# 

# m *» * * m 2 s t * m m * *> * * m 3 ® t * ^ -r s # ^ x si © u > x t t * 
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8 m±©8 * c £ t 1 V 9 9 T v X, 

20. ±mn 3®* z&titx (Dftmmmw o . 5mmw±T5»5ci:^ak 

f -5 §!#©SgB!gl 9JHg3*©#3^ 7-y7, 

2 1. ±fBSH3ffii:f&®i:©ll3fcO. 3 mm&T<DmfrZG1- 

f *J:5fc£ftTV>*;ii:£ft»i:^-&g#©3gBMSl 9§B«©3te3*e* 
X. 

2 2. ±SBU— !f*#S?tiU »g*4 2 OnmttTJinu- »f**ffilf-f£ 

ch*^ai:i-*^©isii^ 1 9Jamn<DX&vv>?T#7o 

2 3. ±B*Mfcl/>Xtt* St. ±BIM*®fr*>J&3!g3ffifc##®fr£j&*iii 
4iBfcft*U 'J>S:<i:*v^ti^-*©®{c@«f®*^tt»JJ§M*«I^Si:fc 

ti^ift e # t s titzft^ tf y * r v «fc o x mm&mmRvftSi z fir a 9 * x 

SBttf&^i:, w-tf^*^ffiS«l*©SSMic^$*-5*t«ji/>Xi:. u — if 

$g2Bi;**U 'J>*< fc*v^"r*iA»-^©ffi{3|i|«fjiii*^tr»ie®i:v ±B# 
M * & * -5 M 2 ® fc##ffia» & fc Z m 3 ® £ it 1ST S # 9 * SI© U > X £ «fc 
otil$$n, Sf$S*«4 2 0nmttTtx ±B£9M4>ftnmttA 
©»&©B£*JUt\ ^«i±©«ffiK:*Jt$^JRIiyttiE$nTV^i:«t:x 0. 

8tt±oiaa»*tt^i:^aj:t57 t ^i' p^-r x*«. 

2 5. ±BJB3fl5*£lt^t;T©fWE«#0. 5mmJ£l±-C&5£k:£!fmi: 
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